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Abstract

In this paper, we proposed multipurpose signal detection methods for ECG (electrocardiogram) based u-healthcare
systems. For ECG based u-healthcare system, QRS signal extraction for cardiovascular disease diagnosis is essential. Also,
for security and convenience reasons, it is desirable if u-healthcare system support biometric identification directly from
user’s bio-signal such as ECG for this case. For this, from Lead I signal, we developed QRS signal detection method and
also, we developed signal extraction method for biometric identification using Lead II signal which is relatively robust from
signal alteration by aging and diseases. For QRS signal detection capability from Lead II signal, ECG signals from
MIT-BIH database are used and it showed 99.36% of accuracy and 99.68% of sensitivity. Also, to show the performance
of signal extraction capability for biometric diagnosis purpose, Lead Il signals are measured after drinking, smoking, or
exercise to consider various monitoring conditions and it showed 99.92% of accuracy and 99.97% of sensitivity.
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Fig. 2. Comparison of ECG Lead |l and Lead Il
signals for different candidates.
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Fig. 3. Definiion of Four-types of Lead IHl signals for

biometric identification.
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Table 1. Type distribution of ECG lead Il signal of

candidate.

28 H& (%)

type L 20

type 2. 16.66

type 3. 4666

type 4. 16.66

ECGLead I

ECG Lead III

33 4 ANME 2|EN M&9 2
Fig. 4. Symbolic Definiion of Lead Il signal (borrowing
from symbolic name of Lead Il signal).
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Fig. 5. Distortion of ECG signal after filtering.
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Fig. 6. Flowchart of the proposed ECG Lead |1l

signals detection algorithm.
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Table 3. Signal detection performance results from Lead Table 4. QRS signal detection performance results from
Il ECG signals for biometrics. MIT-BIH data base Lead Il ECG signals.
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